This paper deals with the outdoor path loss behavior. The study has been conducted in Mosul city Iraq to fit a suitable propagation model to measured data at 900 MHz and 1800 MHz in urban and suburban environment. The empirical models dealt which are Hata, Cost-231 Hata, international Telecommunication Union (ITU-R), Ericsson and Stanford University Interm (SUI). Path loss accuracy of the fitting of the empirical models to the measured data is estimated using Root Mean Square (RMS) error.
INTRODUCTION
It is of vital importance in network planning is the predication of path loss and hence the coverage area, frequency assignment and interference which are the main concern in mobile network planning. The available empirical formulae cannot be generalized to different environment (urban, suburban, ..etc), in general the suitability of these models differ for different environments. The data collected from measurements are compared with four empirical propagation models at 900 MHz and 1800 MHz in urban and suburban areas in Mosul city. The accuracy of path loss model is estimated by calculating the Root Mean Square (RMS) error between the measured and estimated path loss of the applicable empirical models.
PATH LOSS MODELS
Radio transmission in mobile communication system often takes place over irregular terrain. A number of propagation models are available to predict path loss over different types of terrain [1] [2] . The models dealt with are applicable for GSM bands (900 MHz, 1800 MHz). height which is a function of the size of the coverage area . For a small to medium size city, the mobile antenna correction factor is given by : a(h m ) = (1.1 log 10 (f c )-0.7) h m -(1.56 log 10 (f c )-0.8) … (2) To obtain the path loss in suburban area, equation (1) 
Hata Model

Cost-231 Hata Model
The 
ITU-R Model
The ITU-R model is to be used for the outdoor to indoor and pedestrian (microcell) in urban and suburban environment [7] [8]. The path loss is given as: P L (dB)= 40 log d + 30 log f c + 49 …. (7) Where: d is the distance between the base station and the mobile unit in km, f c is the frequency to 2000 MHz, L in no circumstances to be less than free space loss. The model is for Non-Line of Sight (NLOS) case only and describes worst condition deviation of 10dB for outdoor users.
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ERICSSON Model
Model 9999 [9] [10] is the Ericsson's implementation of Hata model. In this model parameter is possible according to propagation environment. The path loss P L is given as:
Where g(f) is defined by : g(f)= 44.49 log(f)-4.78 (log(f))
Stanford University Interm (SUI) Model
The Stanford University Interm (SUI) model [11] 
Where: d is the distance between the base station and the receiving antenna, d=100m, S is the lognormal distributed factor that is used to account for the shadow fading due to trees and other clutter and has a value between 8.2 dB and 10.6 dB. The remaining parameters are defined as:
Where the parameter h b is the base station height above ground in meters and between 10m-80m. The constant used for a, b and c are given in table 1. The parameters ϒ in equation (13) is the path loss exponent. For a given terrain type the path loss exponent is determined by h b . The correction factor for the operation frequency for the receiver antenna height for the model is: X h = -20.0 log 10 (h r /2000) for terrain type C …. (15) f is the frequency in MHz and h r is the receiver antenna height above ground in m. The SUI model is used to predict the path loss in all three environments namely urban, suburban and rural. In the present paper SUI model B is chosen compling to the areas under study in Mosul city.
EXPERIMENTAL RESULTS
The measurements has been carried out in Mosul city areas at 900 MHz, different terrains are considered, Faysalya (Urban) and Wana (Suburban). Similarity at 1800 MHz, Industrial zone (Urban) and Sinjar (suburban). The base station transmitting sites specifications are shown in table 2. 
Method of Measurements
Measurements of the received power have been executed using a special Sony Ericsson handset. The handset contains a software, memory and a Global Position System (GPS) chipset. When the received power measurement is required, the handset is activated and held by the user either pedestrian or in a car depending on the measurement required. The handset record the received power by time intervals defined by the user e.g five seconds. At each received power measurement, the distance separation from base station transmitter is also received by the GPS chipset in the handset. The information of the received power, distance, frequency and time of measurement is stored in the memory of the handset. After completing the measurement, the handset is then connected to a personal computer (PC) through a Universal Serial Bus (USB) port and the data stored in the memory of the handset is transfer to software in the PC. The Test Mobile System Measurement Unit (TEMS) is special software used for processing and analyzing the collected measurement and can display the measurements on maps stored inside it or download from Internet. To obtain the path loss, the received power is subtracted from the transmitted power of the base station which is known to the cellular operator.
Method of Simulation
In this paper the software used for the simulation of the received power is MATLAB v7.8, the program is written as mfile formed. 
Root Mean Square Error (RMS Error)
An efficient method for estimating the accuracy of path loss model is the RMS error, which is the difference in dB between the measured path loss and estimated path loss [13] [14] [15] .
Where: L mi is the measured path loss in dB, L ei is the estimated path loss from the model in dB, and Nis the number of total data. 
Results and Discussion
CONCLUSIONS
In this paper the applicable path loss models are compared with measured path loss for urban and suburban areas in Mosul city for two frequency bands of 900 MHz and 1800 MHz. At 900MHz frequency the best fit models for Faysalya (Urban) and Wana (Suburban) is first Hata model and the second is the Ericsson model. For 1800MHz frequency, the best fit for Industrial zone (Urban) and Sinjar (Suburban) area is the Cost-Hata model.
